ft 



%i* G 



rtt°* 



iff 



vet*' 



*ff 



*e 



i a 



te 3 



to 



a9 e 



to* 1 



<a9 e ' 



viff v 



is 



so 



as 



iff3 



6©' 



to< a 



>1« 



-off* 



iff3 



a^ 



taa' 



off 1 



itve 



o* 



a 



it* 



c o^ 



ai 



t* 



aff 3 



,te* 



ttf? e 



ct 



to? 



,WO" 



, t a? 



,tvi c 



ff3 



(to* . s te 



to* 1 ' 



»9 e 



off 



to 



t* 



aff 3 



ate* 



i.a^' 



«va' 



i* c 



tve. 



to* 



e* 



to 3 ' 



eff 3 



itV 



to 



Yve : 



at 



as® 



aff 4 
ot 



t* 



aff 3 



tff e 



a<3 e 



3 t° 



,ce' 



itl<5 



.eff 3 ' 



ot 



it* 



is 



^itft ^ o« x 



i*e- 



s at 



x &t 



^ o* a * 



aff 3 



{ ot 



at 



to 



is 



i^ 



«e *° to s 



tvea tet ' toff** 
io<S e * *t^ e 



otv 



fie" 



ce* 1 



i* 



tfaV* , co^ 
c oT- ot 



t* 



aff 5 
to 



,tet 



a* 



it 



is 



si? 1 



cO 



ctV 



Q e 



tie' 



t>o 



ot 



at e 



*ff 



i^ 



tv9 



s? e ' 



ctf 



« co* tS a ^te s ' +ti c f° 



,*et 



20 



t.we 
at e 



ti* 



vff3 



CO* 1 



i^ 



ftO« e ' 



vet ' 



it 



t>e< 



co' 



,»e s 



tie' 



to 



tff e 



lV o9' 



,eo 



tie! 



ate 



vlff 



icff 



a 



<e 



ose° 



as 



tff e 



Yve» 



tt 



ff3 



t&e' 



aff 3 



to* 



tYve 



at 



io 



,i^ e ' 



;t 3 



a* e 



15 



iff 



ss** 



a se° 



i^ 



tff e 



dt° ( 



,ot» 



«ve< 



et 



tff e 



ot 



t.tve 
,^es 



a9 e 



to 



,iff3 



a?9 



a* a 



t» s ' 



t\ve 



to 



ff3 
,ge» 
tff e 



,t«vt 



eO' 



t et 



t-i 



wP 1 



oo 



S t aI 



-2- 



electric power supply to the heating means, a large 
inrush current flows with the possible result of 
temporary voltage drop of the commercial voltage 
source. 

5 Therefore, the measurement has been taken 

against the inrush current by a phase control or the 
like to reduce the electric energization angle of the 
TRIAC, the thyristor, the SSR or the like for 
controlling the heating means for a period of ten and 
10 several cycles during which the inrush current 

influences the frequency of the commercial voltage 
source . 

However, a plurality of heating means are 
provided for a plurality of heat rollers, and the 
15 phase control is carried out sequentially, the radio 
noise is produced upon the switching actions of the 
TRIAC, the thyristor, the SSR or the like. 

SUMMARY OF THE INVENTION: 

20 Accordingly, it is a principal object of the 

present invention to provide an image fixing device in 
which the inrush current to the heater is reduced. It 
is another object of the present invention to provide 
an image fixing apparatus in which the generation of 

25 radio noise is controlled. According to an aspect of 
the present invention, there is provided an image 
fixing apparatus comprising a first rotatable member 
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for being heated by a first heater; a first 
temperature detecting element for detecting a 
temperature of said first rotatable member; first 
control means for controlling electric energy supply 
5 through said first heater so as to maintain a detected 
temperature of said first temperature detecting 
element at a first target temperature; a second 
rotatable member for being heated by said second 
heater, said second rotatable member constituting a 

10 fixing nip with said first rotatable member; a second 
temperature detecting element for detecting a 
temperature of said second rotatable member; a second 
control means for controlling electric energy supply 
to said second heater so as to maintain the detected 

15 temperature of said second temperature detecting 
element at a second target temperature; and phase 
control means for controlling electric energy supply 
phase so as to avoid overlapping of a phase of an 
electric power supply to said first heater and a phase 

20 of an electric power supply to said second heater. 

These and other objects, features and 
advantages of the present invention will become more 
apparent upon a consideration of the following 
description of the preferred embodiments of the 

25 present invention taken in conjunction with the 
accompanying drawings * 
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BRIEF DESCRIPTION OF THE DRAWINGS: 

Figure 1 is a schematic longitudinal 
sectional view of an image forming apparatus according 
to an embodiment of the present invention. 
5 Figure 2 is a block diagram showing an 

example of a controlled system for the copying machine 
shown in Figure 1. 

Figure 3 is a block diagram of examples of a 
printer control system and a fixing unit for the 
10 copying machine shown in Figure 1 . 

Figure 4 is a block diagram showing an 
example of an oil application system for the fixing 
unit shown in Figure 3. 

Figure 5 is a block diagram showing an 
15 example of a zero-cross detection circuit provided in 
the system controller shown in Figure 1. 

Figure 6 is a block diagram showing an 
example of a heater controller for the fixing unit 
shown in Figure 3 . 
20 Figure 7 is a graph of a driving signal for 

SSR for supplying electric power to the heater. 

Figure 8 shows a relation of a heater driving 
signal relative to the temperature of the heat roller. 

Figure 9 is a flow chart showing a process of 
25 control for the actuation of the heaters. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS: 
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The description will be made as to the 
preferred Embodiments of the present invention in 
conjunction with accompanying drawings. 

Figure 1 is a schematically restoration of a 
5 digital image forming apparatus which is an exemplary 
image forming apparatus according to an embodiment of 
the present invention. The structure and operation 
thereof will first be described. 

The image forming apparatus shown in this 

10 Figure comprises a reader portion 1 at an upper 
position of the main assembly of apparatus and a 
printer portion 2 at a lower position thereof. 

The reader portion 1 includes, as major 
constituent elements, an original carriage 11 for 

15 placing an original, an original pressing plate 12 for 
covering and pressing the top of the original, a light 
source 13 for illuminating an image surface of the 
original, a lens 15 and a plurality of mirrors 14 for 
properly directing the reflected light from the image 

20 surface, an image processing / photoelectric 

transducer 16 for image processing of the electric 
signal provided by photoelectric conversion of the 
reflected light by a CCD. The image processor 16 
includes unshown CCD, A/D conversion, S/H, shading 

25 correction, masking correction, variable 

magnification, LOG conversion or the like functions 
for image formation. 
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The operation of the reader portion 1 having 
the above-described the structure will be described- 
The original is placed facedown on the original 
carriage 11, and the original is pressed by the 
5 original pressing plate 12. The light source 13 moves 
in the direction indicated by an arrow Kl , scanning 
the image surface of the original. 

The light image reflected by the image 
surface is image on the CCD by way of the plurality of 

10 mirrors 14 and lenses 15. The light image is 

subjected to the photoelectric conversion. The image 
signal now in the form of an electric signal is 
supplied to an image processor 16 in which various 
image processing operations are performed, and the 

15 processed several is supplied to the printer portion 
2. 

As shown in Figure 1, the printer portion 2 
comprises as major constituent elements an image 
controller 17 for converting an electric signal 

20 supplied from the reader portion 1 to a signal for 

actuating the laser, a laser element 18, a polygonal 
scanner 19 for scanning the surface of the 
photosensitive drum with the laser beam, an image 
formation station including a photosensitive drum 

25 which will be described hereinafter and a fixing 
device (fixing unit) 39 disposed at the most 
downstream position. 
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The image formation station comprises the 
photosensitive drum 30 supported for rotation in the 
direction indicated by the arrow, a charger 31 for 
uniformly charging the surface of the photosensitive 
5 drum 30, a developing device 20 for developing and 

electrostatic latent image on the photosensitive drum 
30, a transfer charger 35 for transferring the toner 
image from the photosensitive drum 30 onto the 
transfer material P, a cleaner 34 for removing the 

10 untransf erred toner from the photosensitive drum 30, a 
cleaner blade 34a, an assistance charger 33 for 
discharging of the photosensitive drum 30, and 
preexposure lamp 32 for removing the residual charge, 
these elements are disposed in this order around the 

15 surface of the photosensitive drum 30 in the direction 
of the peripheral movement thereof . 

The developing device 20 includes a 
developing roller 20a which is rotated in the opposite 
peripheral direction with respect to the 

20 photosensitive drum 30 to develop the toner image on 
the photosensitive drum 30. 

The transfer material P now having the toner 
image transferred thereto is fed to the fixing device 
39 by the belt 38, and in the fixing device 39, the 

25 fixing rollers 39a, 39b are rotated to feed the 

transfer material P and fix the toner image on the 
transfer material by heat and pressure. Finally, the 



transfer material P after being subjected to the image 
fixing operation is discharged onto a sheet discharge 
tray 41 provided outside the main assembly of the 
operators by a conveyer belt 42. 

A sheet feeding station for feeding the 
transfer material P includes a feeding path for the 
transfer material P, and includes a sheet feeding 
device at the most upstream position with respect to 
the feeding direction of the transfer material P, the 
sheet feeding device including a sheet feeding 
cassette 36, a sheet feeding roller 36a, a feeding 
roller 36b or the like. 

In addition, there is provided a multi- sheet 
feeding device 43. From the multi- sheet feeding 
device 43, various unusual transfer material P having 
different material, size and the nature can be fed to 
the image formation station, sees the paper feeding 
path therefrom is relatively straight. 

Figure 2 shows a block diagram of a control 
system for this apparatus. The apparatus is entirely 
controlled by a system controller 71. The system 
controller 71 controls actuations of various loads, 
information collection and analysis of various 
sensors, the image processor 16, the laser actuator 17 
and data exchange by the operating portion 102, that 
is, the user interface. The system controller 71 
comprises a CPU 71a for performing the above-described 
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functions , and the CPU 71a executes the sequential 
operations through a predetermined image formation 
sequence in accordance with a program stored in the 
ROM 71b in the system controller 71. It also 
5 comprises a RAM 71c for storing rewritable data which 
are to be stored temporarily or permanently. RAM 71c 
stores a high voltage set point to a high voltage 
controller 105 which will be described hereinafter, 
various data which will be described hereinafter, 

10 image formation instructions information from the 
operating portion 102 and the like. 

The description will be made as to the data 
exchange among the image processor 16, the laser 
controller 17 and the operating portion 102, which is 

15 the first function of the system controller 71. The 
image processor 16 performs functions such as an A/D 
conversion of the image signal from an unshown CCD, 
the S/H, the shading correction, masking correction, 
the variable magnification, the LOG conversion and the 

20 like as described hereinbefore, and the like. 

In addition to producing set point data 
according to specifications of various parts operated 
for image processing, it receives various signals such 
as original image density signals and sets various 

25 values for proper image formation by controlling the 
high voltage controller 105 and the laser controller 
17 which will be described hereinafter. 
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The image controller 17 effects proper 
setting of the laser in accordance with the image size 
to be formed and the digital video data having been 
subjected to the image processing, that is, the 
5 setting necessary for the PWM process of the laser 
emission. 

From the operating portion 102 , the 
information of the copying magnification and the 
density set level set by the user and the, is 

10 obtained, and in addition, the operating portion 102 
produces, for the user, information of the state of 
the image forming apparatus, namely, the information 
of the number of image formations, the occurrence of 
jamming, the place where the jamming occurs, and the 

15 like. 

The description will be made as to the second 
function including actuations of various loads in the 
apparatus and information collection and analysis of 
the sensors. In the apparatus, there are provided a 

20 DC load such as a motor, clutch / solenoid or the 
like, and sensor as such as a photo- inter rupt or , a 
micro-switch one like. By properly actuating the 
motor and the DC load, the transfer material is fed, 
and various units are actuated, and various sensors 

25 monitor their operations. The system controller 71 

controls various motors by the motor controller 107 on 
the basis of the signals from various sensors 109, and 
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simultaneously performs the image forming operation by 
actuating the clutch / solenoid by the DC load 
controller 108. 

By supplying various high voltage control 
5 signals to the high voltage controller 105, the 

primary charger 31, the assistance charger 33, the 
transfer charger 35 and the developing roller 20a 
which are charger constituting the high voltage unit 
106, are supplied with appropriate high voltages. 

10 In addition, in the fixing rollers 39a, 39b 

in the fixing device 39, there are provided heaters 
39c, 39d for heating the rollers, and an oil heater 
40b for heating the oil to be applied on the fixing 
roller. The heaters are subjected to the ON/OFF 

15 control by the heater controller 45. 

There are provided thermisters 39e, 39f for 
measuring temperatures of the fixing rollers 39a, 39b, 
and a thermister 40c for measuring a temperature of 
the oil heater 40b. The resistance value changes of 

20 the thermisters in accordance with the temperature 
changes of the fixing rollers 39a, 39b and the oil 
heater 40b are converted to voltages, which are 
inputted to the system controller 71 as digital 
values. On the basis of the temperature data, the 

25 heater controller 45 is operated. 

The system controller 71 is provided with a 
zero-cross detector 71e for detecting zero-cross of 
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the voltage of the commercial power source 3, and a 
trigger signal for controlling made electric power to 
be supplied to the electric energizations heater 39c, 
39d for heating a roller. 
5 Figure 3 is a block diagram of the image 

forming apparatus described in the foregoing. The 
block diagram shows a system for image formation on 
the transfer material P and the optimum image fixing. 
The system controller 71 functions to effect various 

10 controls for the various, and the CPU therein controls 
the entire system. 

In the Figure, designated by 72 is an image 
input portion constituting a part of a reader portion 
1; 16 is an image processor; 17 is a laser actuator 

15 for modulation and actuation of the semiconductor 
laser on the basis of the image data; and 18 is a 
semiconductor laser (laser element) actuated by a 
laser actuator 17. 

Designated by 30 is a photosensitive drum on 

20 which the electrostatic latent image is formed by the 
output light of the semiconductor laser 18; 20 is a 
developing device for developing the latent image 
formed on the photosensitive drum 30; and 35 is a 
transfer charger for transferring the toner image from 

25 the photosensitive drum 30 onto the transfer material 
P. Designated by 39 is a fixing device for 

fixing the toner image on the transfer material P by 
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heating and pressing. 

Referring to Figure 3 which is a block 
diagram, the structures around the fixing device in 
the image forming apparatus will be described. In the 
fixing rollers 39a, 39b, there are provided halogen 
heaters 39c, 39d for heating the roller. As described 
in the foregoing, the heaters are subjected to ON/OFF 
control for each of the heaters by the system 
controller 71 through the heater controller 45. 

The heaters is ON/OFF- control led on the basis 
of the respective temperatures detected by the 
thermisters 39e, 39f contacted to the respective 
rollers so as to maintain the predetermined 

temperature. 

The fixing device 39 is provided with an oil 
application unit for applying silicon oil for the 
purpose of improvement in the parting property between 
the upper fixing roller 39a and the transfer material 
P. 

The oil application unit comprises an oil 
sump 40e for containing oil, an oil heater 40b for oil 
temperature adjustment to maintain a constant oil 
viscosity, a heater mounting metal plate 40a for 
transmitting the heat from the oil heater to the 
silicon oil, an oil thermister 40c for measuring the 
temperature of said oil heater, an oil application 
roller 40d for applying a proper amount of oil to the 
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upper fixing roller. 

The oil heater 40b, similarly to the 
temperature control for the fixing roller, is ON/OFF- 
controlled by the system controller 71 through the 
5 heater controller 45. 

The heater is ON/OFF-cont rolled on the basis 
of the temperature measured by the thermister 40c for 
the temperature monitor, mounted to the oil heater 40b 
so as to maintain the predetermined temperature. 

10 The heater controller is connected with a 

primary voltage source 44 for supplying primary side 
electric power to each of the heaters, and the 
electric energy supply is ON/OFF-controlled by a SSR 
in the heater controller 45. The signal from each of 

15 the thermisters is directly inputted to the system 
controller 71 through the heater controller 45, and 
simultaneously, the heater controller 45 effects of 
the abnormality detection for the thermisters. The, 
the abnormal output resulting from disconnection in 

20 the thermister, an abnormality temperature detection 
or the like is detected, and the signal indicative of 
the abnormality is supplied to the system controller 
71. 

Referring to Figure 4, the oil applying unit 
25 40 in the fixing device 39 will be described in 
detail. The oil applying unit 40, as described 
hereinbefore, includes the oil heater mounting metal 
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plate 40a, the oil heater 40b, the oil application 
roller 40d, the oil pan 40e and two thermisters 40c-l, 
40c-2 for oil temperature monitoring. 

The oil sump 40e is filled with the silicon 
5 oil up to the level indicated by the chain line, but a 
rotational oil application roller 40d in the direction 
indicated by the arrow, a proper amount of the oil is 
applied to the upper fixing roller 39a. 

The lower portion of the oil heater mounting 

10 metal plate 40a is in the silicon oil, and the oil 
heater 40b is mounted to the portion above the oil 
level. By this, the oil can be heated with a 
relatively inexpensive structure without using an 
expensive heater having an anti oil property, and the 

15 oil is heated indirectly through the heater mounting 
metal plate 40a. 

The oil temperature detecting means comprises 
an oil temperature detection thermister 40c-2 which is 
in the oil and directly detects the temperature of the 

20 oil and a thermister 40c-l for detecting the oil 

heater temperature for detecting the temperature of 
the oil heater. 

Referring to Figure 6, the internal structure 
of the heater controller 45 will be described. The 

25 heater controller 45 effects the ON/OFF control for 
each of the heaters, and the ON/OFF of the primary 
voltage source for supplying the electric energy to 
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the heaters through SSR (solid state relay) 45a, 45b, 
45c. 

The signal for controlling the SSR is 
supplied from the system controller 71. From the SSR, 
5 a state signal indicative of whether the SSR effects 
the supply from the primary voltage source is 
produced. If so, the signal level is "H n , and if not 
the signal level is "L" . 

Then, the state signal is supplied to the SSR 

10 abnormality detecting circuit 45e, 45f and 45g, 

respectively. It is compared with the control signal 
(it is ON when the level is "H M , and it is OFF when 
the level is "L") from the system controller 71. If 
there is a discrepancy between the control signal from 

15 the system controller 71 and the state signal, for 

example, if the event is detected in which the SSR is 
in the conductive state despite the OFF signal 
produced by the system controller, the abnormality in 
the SSR is detected. 

20 The abnormality detection signal and the 

detection signal output are inputted into an AND gate, 
so that at least one of the signals is indicative of 
the abnormality, the electric energy supply to the SSR 
is stopped. 

25 In addition, a signal for forcing the 

electric energy supply to the SSR to stop, is also 
supplied from the system controller 71. 
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Between the SSR and the electric energy 
supply source, that is r the primary voltage source, a 
relay 45d is provided such that upon the abnormality, 
a transistor 45i is rendered OFF by an output of the 
5 element 45h, by which the relay is rendered OFF, and 
therefore, the electric energy supply is stopped* 

Each of the thermisters 39e, 39 f, 40c-l, 40c- 
2 are pulled up by a resistance R to detect the change 
in the resistance value in accordance with the 

10 temperature as a change of the voltage. The 

temperature data converted to the voltage is sent to 
an A/D103 and is processed by the system controller 
71, and simultaneously, is compared with the 
predetermined voltage, and the result of comparison is 

15 fed to the system controller 71. When the detected 
temperature by each of the thermisters, exceeds a 
predetermined temperature (largely different from the 
target temperature), it is discriminated that some 
abnormality occurred in the thermister, and the event 

20 is transmitted to the system controller 71. 

In the Figure, the abnormality temperature 
detecting circuit is designated by a reference numeral 
45 j, and the set voltages are peculiar to the 
respective thermisters. 

25 Referring to Figure 5, the structure for 

detecting the zero-cross of the commercial power 
source will be described. Figure 5 shows an inner 
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structure of the zero-cross detection 71e. The 
commercial power source 3 is subjected to a full-wave 
rectification, and actuates a photo-coupler 111 
through a resistance 112. 

The LED side of the photo-coupler 111. the 
full-wave-rectified current flows from the commercial 
power source. The LED is so constructed that it does 
not or hardly emit light by the pulsating flow of the 
full-wave rectification, that is, adjacent OV. 

As a result, the collector is pulled up at 5V 
at the transistor side of the photo-coupler 111, and 
therefore, it produces -H- adjacent a zero-cross point 
of the voltage of the commercial power source 3 and 
produces "L" otherwise. The timing of the zero-cross 
point is supplied to the CPU 71a in the system 

controller 71. 

Referring to Figure 7, the description will 
be made as to the zero-cross control. In the Figure, 
(a) shows a voltage waveform of the commercial power 
source 3. As described in the foregoing, the zero- 
cross signal of the commercial power source 3 is 
detected by the zero-cross detection 71e, (b) in the 
Figure shows the result of the detection. In the 
figure, (c) shows heater ON signal which is "H" during 
the period in which the heaters 39c, 39d are to be 
energized. 

In this embodiment, the heat roller heating 
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means is a halogen heater, and the halogen heater has 
such a property that large inrush current flows at the 
actuation. A large inrush current flow may lead to 
deterioration of SSR for actuating the heater and a 
temporary voltage drop of the commercial power source, 
and there is a liability that apparatus and in 
addition the apparatus connected with the commercial 
power source might be adversely affected. In this 
apparatus, a phase control for reducing the electric 
energization angle to the SSR by pre-heating the 
halogen heater for 300mS corresponding to ten and 
several cycles of the commercial power source in which 
the inrush current is large. 

As regards the method of the phase control, 
the CPU 71a in the system controller 71 generates SSR 
driving pulses shown in (d) in this Figure on the 
basis of the zero-cross signal shown in (b) in the 
same Figure. The SSR driving pulse is a gate trigger 
signal of a TRIAC in the SSR, and when the CPU 71a 
detects the zero-cross signal (b) immediately after 
the timing at which the heater ON signal (c) becomes 
«H", the CPU 71a delays the signal so as to make the 
electric energization time 3mS to reduce the electric 
energization angle of the SSR. The operation is 
carried out for 300mS, and thereafter, the pre-heating 
operation is terminated, and the settings are shifted 
to the normal zero-cross electric power supply. In 
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the Figure, (e) shows the phase of the heater electric 
energizing current. 

As described in the foregoing, the phase 
control is carried out at the initial stage of the 
5 electric energization to the halogen heaters 39c, 39d 
for the image fixing the device, independently from 
each other to minimize the inrush currents. 

When the phase control is effected to the 
halogen heater, the generation of radio noise by the 

10 switching of the SSR is a problem. Generally, the 
noise terminal voltage is the maximum adjacent the 
phase 90° of the phase, but the noise terminal voltage 
rises with increase of the electric energy consumption 
of the heater even where the electric energization 

15 angle is small. 

The noise terminal voltage is large when a 
plurality of heaters are simultaneously actuated, and 
the phase control periods are overlapped with each 
other, similarly to the case of use of the heater 

20 consuming large electric power. 

Normally, the noise terminal voltage is 
suppressed by using a noise filter or the like. When, 
however, it is large, the noise filter to be used has 
to have a very large constant even to such an extent 

25 that it is not implementable. In addition, it is very 
difficult to completely removed the noise terminal 
voltage. 
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In view of this, the control employed in this 
embodiment is such that start timings of the electric 
energization for the upper and lower halogen heaters 
are not overlapped with each other. Referring to 
5 Figure 8, the structure will be described. 

Figure 8 shows a temperature changes of the 
upper lower heat roller temperatures TU, TL and 
corresponding to driving signals for the heaters. 
Designated by TUS, TLS are threshold temperatures at 

iu which the heaters are actuated or deactivated. When 
the temperatures are higher than TUS, TLS, the heater 
is OFF, and when it is lower than that, the heater is 
ON. When both of the temperatures of the upper and 
lower heat rollers, are lower than TUS, TLS, the upper 

15 and lower heaters are simultaneously actuated, 

normally. This, however, would result in overlapping 
of the phase controls for the heaters and would result 
in the above-described problem of the noise terminal 
voltage. 

20 According to this invention, under the 

condition that operating lower heaters would be 
actuated simultaneously, the heater driving signal for 
the lower heater is started 500mS later, thus delaying 
the signal beyond the phase control period. The delay 

25 period of 500mS is determined in terms of the thermal 
capacity of the heat roller per se and the heat 
quantity removed by the passing of the transfer 
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material. and it is determined so as not to produce a 
temperature hunting of the heat roller in the 
temperature control . 

The control operations are controlled by the 
system controller 71, and the algorithm of the heater 
control will be described in conjunction with Figure 
9. Figure 9 shows an algorithm for the heater control 
of the heat roller, and in the sequential operations 
are carried out at the regular intervals of 500mS. 

When the temperature control starts (step 
S101), the upper heater ON status SU is reset (S102). 
Then, the temperatures of the upper and lower heat 
rollers are sensed by the thermisters 30e, 39f (S103). 

First, the discrimination is made as to 
whether or not the temperature TU of the upper heat 
roller exceeds the threshold temperature TUS (S104). 
If so, the discrimination will be made as to whether 
or not the upper heat roller is ON at that time 

(5105) . If so, the upper heat roller is rendered OFF 

(5106) . 

If the result of the discrimination means 
that temperature TU of the upper heat roller is lower 
than the threshold temperature TUS, the discrimination 
is made as to whether or not the upper heat roller is 
ON (S110). If not, the upper heat roller is actuated 
(SI 10), and sets the heater ON status SU (SI 12). 
Then, the discrimination is made as to whether or not 
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the temperature TL of the lower heat roller exceeds 
the threshold temperature TLS (S107). When the 
temperature TL of the lower heat roller exceeds the 
threshold temperature TLS, discrimination will be 
further made as to whether or not the lower heat 
roller is ON (S108). If so, the lower heat roller is 

deactivated (S109). 

If the temperature TL of the lower heat 
roller is lower than the threshold temperature TLS, 
the discrimination is further made as to whether or 
not the upper heater ON status SU is set (S113). If 
not, the discrimination is further made as to whether 
or not the lower heat roller is ON (S114). If not, 
the lower heat roller is rendered ON (S115). 

When the upper heater ON status SU is set, 
the operation terminates (S116) in order to avoid the 
simultaneous actuation of the upper and lower heaters. 

The lower heater is actuated in the 
sequential operation which is carried out 500mS later. 

(Other embodiments) 

1) in the first embodiment, the ON condition 
of the upper heater is given the first priority in 
order to prevent the simultaneous actuations of the 
heaters, the priority may be placed on the ON 
condition of the lower heater. 

2) In the first embodiment, the phase control 
signal is generated as a digital signal by the CPU, 



-24- 



but it may be generated through an analog system on 
the basis of the zero-cross signal. 

3) The image forming means on the recording 
material is not limited to the transfer type 
electrophotographic process of the first embodiment, 
but may use a transfer type or a direct type 
electrostatic recording process, magnetic recording 

process or the like. 

As described in the foregoing, according to 
the present invention, there is provided a heat 
pressing fixing device for fixing an image on the 
recording material by heat and pressure provided by 
the heat pressing rollers, or an image forming 
apparatus using the same, in which the electric power 
control is such that inrush current to the heater for 
the rollers is suppressed, and the proper temperature 
control is accomplished. 

While the invention has been described with 
reference to the structures disclosed herein, it is 
not confined to the details set forth and this 
application is intended to cover such modifications or 
changes as may come within the purpose of the 
improvements or the scope of the following claims. 



